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1020020062113 ^^ ^^t.}: 2003/8/14 

[Hia^XH 2002.10.11 

[^m^gj^WJ G08G 

mm GPS QiGiEi *ir 7:i«oii/d£i o\mx\\ mx\ o\\ 

[^^S£| S^SS] Method for estimating location of veliicle in Global 

Positioning System Data's poor region 

[SSI ^7:l^^x^^>^2jA^ 

[M^ei^Hl 1-2002-012840-3 

[□ai&J] 

[ CH £1 &J 3 H 1 9-200 1 -000008-4 

[5£^¥|gje^SJs] 2002-027607-6 

[ CH £1 ej 3 H 1 9-1 998-000546-2 

[SS^ a S 2002-027605-1 

[^s^ s^h:*!] park.yong hyun 

[^eJS^eiS] 740923-1639411 

[^e&sl 449-846 

l^^] S&IAI 4=7:iS gEjaiBj ^CHHdFSOmFM 203^ 

1502s 

[^^] KR 

[^S^ m^RD]} JUNG.MUN HO 

[^SJ^^eis] 740508-1384118 
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1020020062113 



2003/8/14 



[o^bjsl 135-220 

[^^1 /Hs^^Ai ^Ais i!^eo^o^H^M vosm i4iim 

[^^] KR 

[^S2J S^S:*!] BYUN.SEONG CHAN 

720712-1047815 
121-240 

[^^1 AIS^^AI 481-2 c^^^£h 402S 

[^^1 KR 

[^92J S^a:>ll JOE, MOON JEUNG 

[^eie^SlS] 660925-1222717 

431-070 

i^^] e^sfAi ee^^ ses e^^ol^o^JI^M io5S 905s 

[^^1 KR 
[^A^S^] 

mm^ (ej) ciiaioi 

20 2 29.000 B 

v\i^mB^] 5 3 5.000 m 

i^^^^m^} 0. 21 0 ^ 

[^A^S^S] 13 m 525,000 B 

559.000 m 

im^Mm] 1. fi^tAI- SA||A1(£S)_ie 
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'1020020062113 #^ ^^V: 2003/8/14 

*1 GPS^^l cilolE-1» ^sl^ ^ B^^olul- ;^l§>^l-£<4 GPS ^^1 

S. la 

<^1-^^1, ^^1, ^^1^. T^^l, GPS 
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< 1020020062113 %^ '^7.}: 2003/8/14 

GPS ^^1 n<^]B\ ^A] ^l^o^lA^o^ o]:^^! ojl^ «J-^{Metho(i for 

estimating location of vehicle in Global Positioning System Data's poor region} 

:£ la^ ^ "^^91 GPS ^A] ^l-^oflAio^ o^^i c^i^ oj-i^ 

S. Ib^ :£ la^ 1 =^^1^0.^ # u-l ^^tb S.^c>lal, 

£ 2a^ ^ "^^91 GPS ^^1 i:fl<^lE-l ^l^oflA-l^ oj-g-^] c^l^ 

£. 2b^ £ 2a^ 2 ^Alo^ll- # ^^fl5|.^><^ ^x^^ S^^lji, 

£ 2c^ 5E 2aS^ S. 2b^ o]^^] a].^ ^ ^Tg^ S^olcf. 

<6> ^ c-ilolE-lsl ^Alo] £]^l ^TlM- ==r^<^l ^t^MS ^ f-^<^l ^^-1 

^1 'i'H^ GPS^^l ^S\^ ^ B\^o]^J\. 7.]^}p^}^S>\. GPS ^^1 

«<i-*^ ^^i7> ;^i7l-^ oi^^loiiAis ^^=^^ ^]^^]^ o]-g-tfl o]:^^] 
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I 

1020020062113 #^ ^^V: 2003/8/14 

^>JL, H ^^1 SAl, oi:f. =L^JL ^^2^ ol^ =6)] A>-g- 

^■11^ ^^1 ^^1 ^l^^l^ oi:=.oil ^z]-^ <^*j:^ ^ 

216535Jl(#^«iJ: /ffl 1997-24564)1- -f-Sfl <y:3^;?^ 
<9> cfltb^^ ^^^^ ^1 216535 J: ^1^^1<^] ^ 7l5] ^ 

m ^]^^^^ ^3L^] i^^sH ^1 4 o]:^ o^^l^ ^d^^^H, ^oM ^1 1 ^^1 ^1 4 

♦ tilJU^l-cH 7>^ -^^>£1- 5.^^ <^l-& ^^11- ^711 ^^1^ <:>11^^1-J1 9X 
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^ 1020020062113 ^^ 'U^}: 2003/8/14 

<io> ZL e-m , ^7] tb 7] #^ , 7]^d\] tb ^^i 1-^ ^ GPS^ ^1 cll o] B\ 

S.(gyro)i4 ^>^> M-^ ^(electronics compass)^^ «<}-^ ^^-^171- ^til^l^l ^tfl^ 

^i7>^ GPS ^^1 cll<^lE:l7> ^Aio] ^]'^o]^ SE^ GPS ^ 

^1 t-fl'^lBi^ ^^^1 <^l^^^lc1e1-£, GPS ^^1 t^l^lE^o^ ^^o] ^7.^^ ^^t}s\o] 

# c^]^^}7]7} ^^1 ^^^J: o>qef, gps ^^1 cll<^lEi# A>-g-*fl c]^^]^ 

<11> o]oll ^ ^ig^ >^7lt!: SfldtAl7l7l ^*Vc>^ 7fl^^ ^^S., E-1^<:>1M- ;^1*> 

^>£^ ^-^ GPS ^^1 tflolE^^ ^l^ofl/.^ ol:^^lo^ ^4 r]^]^ ^1 

^o] o;^j7, :^Bj;5^fl s.^^ GPS =^^^1 ;^l^<:Hl>«-i ells. 2^1^^ 7l^# x^l-ol^ ^ 
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1020020062113 #^ 2003/8/14 

<13> Pi 7^1, ^ ^^ol GPS ^^1 ^o]B\ ;^l^o1lA-^o^ o]:^^) o^^l c^]^. xi^^d\] 

tfltl- < ^1 1 ^^1<^1>» :£ la* %i-2:*>^ -M^W. 
<14> < ^] 1 ^A]o^l > 

<15> -fAi, o]^n]7} GPS ^^a-^S-^^i ^71 GPS^^I cll<5lBl» 4^^*>:o. ^^t!: 

GPS^^l dlolEi* o]-g-tfl GPS ^^1 cll^lEi^ ^S]£oil .^^ig ^1^^ 

HDOPCHorizontal Dilution of Precision)s:B ^(SlOO), ^ar^t!: HDOPSJE. 

iJ:^ «^1-&^17> ^^Itb GPS ^^1 ellolE]^ ^a] gpS ^ 

^1 oj:^ ^i^oi7-|.^ ^^^V^ciKSlOl). ^7] HDOP -a^^^ 

GPS 4:^7l<HlAi NMEA-0183i^^^ #^^1-^ ^V-g-^V^ ^<^1 
<16> t!:^, ^7] ^cj Jzf^^(SlOl)^, <:^mt:fl HDOP MB. ^o] 7]^:^^ ^ u]u].o^ ^-f<Hl^ 

^7] o]^^]7} GPS ^^Ic^lolE-lSl oj:^ ^^51 ^iji^ 

^7] HDOP iir^l 7]^^ ^ oi^i-<^ ^-f<Hl^ GPS -91^1 n<=>]B\s] ^l^o.^ 
^Vfetil, oll^cfl, 41- 7l GPS^^^-^^-^Ei HDOPSJ^ ^<^] 99<^]JL, 7] 

^k'=>] 10<a ^7] oi:^^l7> GPS^^l n<=>]B\^ 1-^ ;=^l^ofl ^^j^V^ 

<i7> cf^, HDOP i^r^l 7]^d^ ^ Dln]-<^ ^-foil^ «^1-S-^17> GPS ^^1 c-floiE^ 
^ 'y=^ ^l^^l ^^Itt nfl^l tij-i^ GPS ^ DR^l^i 

ni]4!*H(si02) ^S. ^^]^]^ c^^ofl i42^-(S103) 

^S. 100 ^^*>£-^ s^V^ cll oje^^ ^^^"^I ^^S. olofl 
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1020020062113 #^ <^;^>: 2003/8/14 

<18> tb^, ol^^]7l- GPS ^^1 tll^^lE-i^ 1:^ ^l^ofl ^^1*>^ ^o.^ :^^S| 

^(SlOl), 71^;^^^ A]^ :§-oV ol^^^lo^ o]:^ 7}-^tb Tjejl- oj^^jo] 

<19> .^71 GPS-?1^1 ^A] ^1^0)1 ^^ls>^ ^o.^ ^^Sl^ 

(SlOl), -f^ ^l^^S ^'y^>7l H>S nV^l^ Dfl^l ^^ll- ol]^ 

^ <^1-^ ^^1^ 71 ^^^^t!:^-(S104). 
<20> ZL5i rf*. c^Mtfl oj^^^lo^ ^JE :^el;^l^«.El ^^^(8105)^1^ ^£ ijt* 

t'ni ^<?]:<H1 «fl^ <^l-^^l7l- o]-^^ ^ o;i^ 2i>«H 

Tlsll- ^#^V^i3ll, <^l^i:fl, 7]^;^^^ c^l^ A]^ x^^7\ isec^ ^^'^l. ol^^^jo^ 

^iE iJrol 30m/sec<^le1-^, <^l-^^]7> o]:^^ ^^ o^:^ 

^ 30m7> £)^c-ll, Aj.7i ^^el;;^lS.-^El ^4-^ ^£ ^o] 0, ^ ol^^l7> 

% ^^<^lfe(S106) ^1 100 ^;N](S100)S. ^«S^>o^ ^#tt ^«J^>£^ tb^-. 

<2i> cf-g-, «oHl=-^S. ^7] ol-^^l7> oi:g.^ ^ o;^^ TlEl* -t]:*^!-^ (S107) . 

^7l 7l^^, ^ ^71 ^Al ^1^0.s. ^<a^l.7l til-S. pl|^lo^^l«.E^, 

^«)-^l* ol-g-gfl TflAV^V^c-lKsiOS). c>^7lAi o]^ Dfl^l ^£ ^ ^ 
A. 

<22> [^Sj-A] 11 = o]^ nfl^l 2).^ + <y\^ 
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^^1020020062113 ^^ "a^V: 2003/8/14 

<23> = o]^ nfl^l Tis. ^S. + <^l-i-^l^ >^in(<^l^ n]]^ ^^]^ 

;^Hlz)-)x^l^(sec). 

<24> (oi7lA-l, Ol-^^jo^ O]-^ 7]E] = o]^^]o^ ^S. X?.l^(sec), ^ pfl^J ^ 

'a ^ni^l^(Si09) o]^^]o^ o]^ ^^is <:^l^^l-Ji, ^] ioo^;^ls. 

<26> o] Bfl, >^7l c^l^ -Sfl^ <^l-^^l7l- GPS^^l til^^lB^^ ^1"^, ^, 

GPS^-^^-^S-^Ei ^#5]^ GPS ^^lcflo]El7l- ol^^lo^ c^]^t}^ c|l A>-g-^ 

<27> cf^, :£ 2b^ :£ 2a^ l ^^lo^ll- ^ c-] ^^l^o.s -^^^1-71 ^tb 
^^l^^lJl, ^^12/3^ GPS ^^1 no]^]^ 1-^ ^l^<^l°i, <^1^^1^ 

<28> ^^]i:4 ^^]2^}o]o] ^^1^ c^;^]^ >f^^l -^a^] Dfl^l^ o]^^] 

7> "^l^tfl, GPS^^^-2-^^&| ^#5]^ HDOPs:^ ^-^l t^-e^- GPS ^^1 cijojE^ ^a] 
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•^1020020062113 %^ 'U^}: 2003/8/14 

^]^(B)^ ^ni^ o]^^] ^s. 2jt(10m/sec)^ o]^^ 6\] 

^ Al^(lsec)-^<e> o\^^7\ o]^% ^ oi^ ^el(10m)» ^# 

<29> 2] ^£ ^3. = ^^11^ + TlBlClOm) >tos(^^l 

<30> = ^S. ^Si + >\^aOm) >^in(^^l 1^ . 

<31> ZL^ tzf-g-, 13llolBlS.-^E^ 7]^7} ^^lofl v^^a]^]ji, 

<32> cf^^^^^ ^ GPS cflclE-l -^Al ;p;1^6flA-lo] o]:^^] ^^j <^1^ 

^J-'^^l cfl^V < 2 ^Alc^l>l- £ 2al- ^S^H ^^W. 
<33> < ^] 2 ^Ajoj] > 

<34> -f/Jd, ^ ^1 2 ^Alc^]^ £ 2aoll wViq. ^o], 01:^^1 7> GPS 

2^7] GPS^^l t-llol&ll- ^^*>J1 ^-a^ GPS^^l tflolEll- ol-§-^ GPS ^ 
^] t-llolE^o^ ^Sj^oll ^, <^11- 1:^, HDOPCHorizontal Dilution of 

Precision)^^ ^^-^ ^(S200), HDOP^^ -f-tfl ol:^^l7V 

tl: ^1^<^1 GPS ^^1 c^l^lE^^ ==f-^ SE^ GPS ^^1 ^o]b\9] o^Jl ^l^^i 
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»^ 1020020062113 #^ <a^l-: 2003/8/14 

71-1- ^^sf^t-ll(S201), ^7] HDOP ^ NMEA-0283i^'^l^i ^# <y: 

<35> >^7l ^^(S201)^, <^1» 1-^, HDOP 3.^ ^o] 7]^4^ ^ nlnl:«a ^-f<ffl, 

^^]7} ^ ^1 1!: ^1 ^ ^] GPS ^ ^1 eil o] ^a] oj:^ ^^^o] ^ o.^ ^^*>Jl , >^7l HDOP 

<36> cf^. HDOP ^o] 7l^^ ^ nli?>^ ^-f <=>1-&^17> GPS ^^1 djolEl 

^ ^1^<^1 ^^1^ ^-^S. ^^*H ^2fl^ '1}-'^ ^, GPS ^ DR^Hl^i 

^^tb ^^1 cIl^lH.^* ^n^^H(S202) ^S. ^l^lxjo^ a^«.oii i4ef(S203) 

#S ^1 200 ^;^1(S200)S. ^^*>£^ nil ^^l^lt!: ^^^^^ ^J2- 

S olofl cfl^ o. o^7|^^ 

<37> ^V^, ^y]s>\. HDOP ^o] 71^^ ^ oj^Vc^ ;g o.^ ^ ol^^l7> GPS 

■S-'?]:«=H1 «11^ <^1*^17> o]^^ ^ o;^^ oi:g. Tls^*, «^mcfl ^£ ^el^^l^^E^ <a 
^51^ <^1^^1^ ol-g-«ll ^v#tbi=f.. 

<38> >^l-7l Ol-g-^171- GPS^^l C-flolEi^ ==^^1 ;^l^o1] ^ ^] ^j. 

^ ^-9.3. ^^£1^, 2:71 ^Eflol7>l- ^^*H(S204), ^4 ^71 

^ ^-f-a, «fl^ <^i^^i7> >^7i ^1^ ^*a*>7i H>s. 

^^11- <^]^* o]^ ^^c^ 71^^ o.^ ^^t!:mS205). 
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1020020062113 ^^ 'U^}: 2003/8/14 

<39> cf^, c^l^tfl ^£ ^^e:)7^1S.^E^ ^J^(S206)£l^ <^1^^1^ ^S. o]^^ 

«fl'^ <^1-^^17> ^>7l 7]^^o\]A] c^l^ cjo, Aj^V ^ovofl o]:^^ ^ c;^^ o]:^ 7>^ 7]^ 
« 'ilr^^V^ (S208) , ol «fl <y^S|^ ^£ ^o] 0 m/sec, ^ <^l-^^l7> ^^1^ ^-f(S207) 
^1 200 ^;^1(S200)^ ^^^mcfl, ^7] o]^ 7}^ 7]^^ ol-^^l7> tq^^l^ ^1 

<40> Cf^, 7l^^oflA^o^ ojJ^ 7}^ 7]^^: 't]:#^>^ (S208) , ^>#tb <^1^ 7>^ 71 

^, ^^7l ^711^ ^^^^ S^^^m ^3(ol*>. 1 tfl^l^)Sl 

^<^1» ^#sH(S209) ^7l 7l§^o11X^o^ oi:^ 71-^ 7\^(^d\^\, 1 7]-^ 7\A" 

S. i:fl.%l^)S+ wlii7*l:tq-(S210). 
<42> tlliil ^t'^ >11 1 ^^o^ 7^6\7\ >^7l 1 7>^ Tie] ol^<g :^^<ffl, 

%7\ A 1 <^1-^^17> ^^1^ ^o.^ ^7) 1 ^3<^1 

7fl^ ^^^-i: ^#s:l-^c-fl(S212), nil ^7] ^^-Efl^ ^-?-<Hl^ ^7] 7\^7A6\ 

^ ^^17> oVqB^., ol^^]o^ pfl^l :?1^1ol7l nfl^ofl 4V7I nfl^l ^^1^7Ho^ T^e]!- 

<43>- 1^^^ Aj-7l tillil :iJl)-(S210). /^l 1 ^3. ^ol7l- %7\ A 1 <^1-S- 7]-^ 7^5^ Dln]-^ 

^7l 1 oi:^ 7>^ Tle^oilA^ >^7l >fl 1 ^3 ^c>l«- ^^-^^ i=f^(S211). 
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1020020062113 ^^ "U^}- 2003/8/14 



^ «<i-^^S ^1 1 ^^^] '^^^ "^1 1 ^^^) 

<Hl^i^ ^l^^l^ ^S. cf^l 'a^^^JL, oil- ol-g-^ ^V7l ^1 1 ii^V^-^E^ o^l^ 

<44> nfi t].^^ ^^7] 1 It^^^S-^El ol^^jo^ o.^ 7>^ 7>^7>-g: 7lel«^l 

SX^ ^1 2 i^^^ ^Hl^i ^a^^Vji, ^7] 1 i^V^uzf^ Tie! ^ 

, ^1-71 71]^ '5!^*]-^ ^] 2 ^3.^ ^1 2 o] 
^ 7}^ Tlejfii- tilJLtbc]-. 

<45> neflA^, ^J-7l wliE ^iil-, 2 ^ol7> >a-7l 2 ^l-g- 7>^ Tl^l o]^<^ ;^ 

<46> oV^oll, 2 ^<^17> >a-7l ^^1 2 7}^ 7]^ ^-f^. ^7] ;*fl 2 

^ 7]-^ Tlfi^ojlA] ^V7l ^1 1 ^ol* 4^ >a-7l ^1 200 ^i:7jl (S200)S ^^^V 

"fl^'M ^^2^ ^^£)7il ^cf. 

^^]o] «j-*c!=^^. ^^<^1 <^^^ o]^ -e.:^]:^^!-, ^3.^ -S. 

^#^1-^(5212). o] ^ 7llSl ^^^o^ ^.3. ^^sq. ^30^ ^ o]:^ 

^s. <^l-§-«fl ^^1 ci]olE^(^£ ^£ 'a:#^l-.^cfl(S214), 
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1020020062113 %^ 'U^}: 2003/8/14 

<48> l^^^ 3] ^S. ^S. = <^1^ ^S. ^S. + oj-g-^l ^S. ^ >tos( 

^3. ^Hl^) x^l^(sec). 
<49> ^s. = <5]^ 13.^^ + <^]^^] ^S. ^ >tin(^3. ^Hl^)x^l:?l: 

(sec) . 

<50> p>^l^i-o.s ^1-71 ^«}-<5^3^ ol-g-^ll c|lolE-l(^£ ^S. ^K)7} 

^^1 tfl^3^1^ ^1^^ 7]^^ cfAl ^;^*>JL(S215) ^>7l 200 ^ 

^*>^ ^ ^^^^ ^S.^^. 
<5i> c]-^, £ 3b^ £ 3a^ ^1 2 -^Alo^ll- ^ u-l ^^l^o.^ €^^1-71 

<^lAliESA-j, ^7] S. 3h^] £^1^ ^o], ^^114 ^^13^ GPS ^^1 n<^M 

5: ;^l^o]ji, ^^12^ GPS ^^1 cil^lEi 1:^ ^l^'^H, ^13 1}-^^ ^^1 

<52> o.^, ^^114 ^^l2A}olo^ o^^]^ c^x]^ ^6\] o]:^^! 

7> GPS^^^-^S^E^ ^#5)^ HDOP^:= GPS ^^1 t-ijoiEl ^a] 

^(olsV "<^7lAi isecS. oj^g-^jo^ i o]^ 7>^ Tle^* ^#^>^i:-ll, ^^7] 

^7] ol-g-^lo^ ^£ lOm/sec^S. *H ^ ^4 1 o]^ 7>^ T^e^ 

^ 10ra7]- ^cf. 

^ Tls^ol, ^ ^1 1 ^HS^ ^oKsm)!- <^1^^17> GPS ^^1 ^<^]^] ^<^^ 
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^ 1020020062113 #^ "^^1-; 2003/8/14 

<54> wliE ^32]-, >^V7l ;(fl 1 ol^g- 7>^ 7liq(10m)7> ^7] ^s[(3m)o]^o] :^o.s 

£ ^^S^^lS-^Ei ^^5]^ ^^l2<^lAi^ <^1-^^1^ ^£ 7m/sec7> SlH. ^ ^ajf 

7l ^^l2<HlAi 611^ cj:^ Al^o] isec ol-^^l7> o]^^ ^ o^^ ^1 2 o]:^ 7]-^ 7] 

<55> cf^, 2 o]:^ 7>^ 7]^i7m)7} ^^]2o\]^^ 7}^ 7M^ 

^^^'^A 7l5l ^, ^1 2 ^<^l(8m)l- ^#^>J1, 2 o]J^ 7\ 
^ 7le^(7m)s4 >a-7l 2 ^ol(3m)# tilJE^c]-. 

<56> HlJui ^iq.^ >^7] 2 o]-^ 7>^ 7le|(7m)7> >S-7] 2 ^asl ^^KSm) t^Ii^Vo.^. 

^^£1^, H ^52]- ol-g.^l7> >a-7l ^] 2 ^<^1 9X^ ^^*V^, ^7l 

2 ^3^1 ^^12^ ^^]3^ .e.^^*^ ^#^1-^, -^It^l:^ «fl 

<57> ^7] S. 3b«^l H>sq- ^o-|, ^^l2«^lAio^ ol-^^fl ^£ ol-g-^ ^V7l ^^l2 

oflA^«-E^ o]^^]7> o]^^ 7]^ am ^"t^^, 7]^0_s. ^V7l 2 ^3LS!^■ ol = 

^ 2^-£<ei ^Hi^^ ^7] sfltg- dioiEK^^i ^£ ^a)^ -a-^ti: 
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f 

^ ■ 1020020062113 %^ 'U^}- 2003/8/14 

<58> l^^^ 4] ^S. = ^^1 2^ ^S. ^S. + o]-^ >Hel(A) >tos(;^l 2 

<59> ^s. = ^^1 22] ^S. + 7lel(A) >6in(:^l 2 ^Hl^^-). 

<60> oj^Hl^i ^Ml^l ^^tl: wl-sq- ^o], ^ ^xgo] GPS^^l t^]<=>]B\ 

^ ^l^^l ^^1 '^l^ ^o^'^^, GPS ^^1 cflolE^^l ^Aiol six] ^T^M- ==^^10] £lt:-l2l-£ 

ZL #^0] ^^-^§1 Tgc^;^ ^A]^ GPS^^l Cll^^lEi* ^ GPS ^^1 C-ll^^lB^Sl 

^]^^ ^ 9X^^, GPS ^l^<^l^i efls^ 7]^^ ^tb ;^HS. 

o]-g-«l) ol^^^lo^ ^^14 ;^^^] <^l^^ ^ oj^ j:2).7)- o;(t:^.. 

^ ^<^lAi i^'y^^V ^ ^^^^^1 7>^^^ ^'a^HlTll SicH^-l ^^A^J: ^o]^^ o] 

sitb ^ ^-^^ s-^^^i^^ofl ^<^^ ^oicf. 
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1020020062113 ^^ ^^f: 2003/8/14 

1] 

«fl^ <^l-^^l7l- GPS ^^1 tflolE^^ ^^^H GPS ^^1 cflojEi^ 

^* ^1 100 

100 ^711<^1A-1 ^c].^ ^2)-. «fl^ <^l*^l7V GPS ^^1 ^<^]B\2\ ^Ai 
^^1^ ^£1- ol-g-tn A]-^*].^ 110 

^1 120 ^nS. o]^o]^]^^ GPS ^^1 c-flojE^ ^A] ^l^oll^-^o^ ol^^l c^]^. wj- 

^. 

[^^^J- 2] 

^1 1 ^'^^i. ^1 100 ^^1^; 

GPS^^a -^5.^^-1 GPS^^l c-floiEil- oil- oi-g.«fl GPS ^^1 

oiloiElo^ Ai5]£<Hl ^#*>^ 101^;^!; 

^7] ^] 101^:^1 -Hl^i A^ii 71 -a^^ ^2)- wliii^V^ 102 

^7] 102 ^:^M^^ ^3^, ^7] Aiig ^o] 7l^^4a ^ <5l^^ ^4-<^l^ 

GPS^^l tll^lBi^ 1-%= AS ^^5^>Ji, ^7] Aiig ^o] 71 ^ ^ 

-f^Hl^ GPS-?1^1 cil<^lEl^ oj:-g^ ^1^0.^ ^^^>^ ;^1 103 ^7^]S. ol^c»i^l^ 

*>^. GPS ^^1 cfloiE-i =^Ai xi^oflA-i^ 01:^^1 ^^1 C^l^ 
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[^^^J- 31 

^1 2 %H1 

HDOPCHorizontal Dilution of Precision)^ *f^, GPS ^^1 ^<^]^] 

^l^oilA^o^ o]^^] ^^1^ 

^1 1 9X'=>]^^, ^1 110 ^^1^; 

-^1-71 100 ^^I^IIH ^^tt *fl^ <^l-g-^l7> GPS ^^1 t-ilolEi^ 

^7] GPs^^i c-iioiEi 7]^^ 

51 

^1 1 ^71 ^1 110 

^7] ^] 100 ^;^l<^lAi ^cj^ ^2}-, ol^^l7> GPS ^^1 t^]o]B]^ 

^i^^s. ^^^]^, <^i-g- ^^1^ 71^^ ^ 

^tb ^=1-^, ^71 ^£ ^-i: o]^^ c^l^ cl-^ A]^ ^71 7l$^^E-1 o]^^] 

^ ^1-^ 7>^t!r 7l5l» >y:#*>^ GPS ^^1 ^o]^ ^X] 

61 

^1 1 *J-<^1 ^<=H^^, ^71 ^] 300 ^^1^ ^^1 c|l<:>lEi^; 
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^7] ^£ z)-7l cf^sl =^^<^io.^ ^#£1^ ^^-^^ 

GPS ^^1 dl^lEi ^A] xl^oilA^o^ o]-^^l c^i^ WJ-I^. 

1 

^S. = <^1^ «^ Tifl^i ^s. + <^1^^1^ ^£ ^ >tos(ol^ ofl^l ^^1 

^Hlz^) x^l^(sec). 

2)-^ = Dfl^l ^£ + ol^^-fls] ^S. ^ >6in(<^l^ t'fl^l ^^1 

;^Hl^)><^l^(sec). 
7] 

<^1-^^17> GPS ^^1 ^^*H GPS ^^1 ^<^]^]^ 1:^ ^1^ «^ 

^^*>fe ^1 200 ^^1; 

^7] 200 ^;^1<^1>H ^^t!r ol^^l7> GPS ^^1 t-flolEl^ 1-^ 

oi^^ :^o_^ o]^^]o^ ^s. ol-g-€fl cn]^. cfo^ -^o> ol^g-^lo^ o]:^ 

7le^» ^#^1-^ 210 ^^1; 
^^11 220 

^n]^ <^1-^ ^^IS- <^1^^>^ ^] 230 ^TflS ois.o^;^l^, GPS ^^1 ^-^ 
^<H)^-1^ <^1^^1 ^^1 <^1^ ^J-'^. 
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I^^^J- 81 

^1 7 *oHl 9X^^^, ^^7] ^1 200 ^^1^; 

GPS^^^-^S^E^ GPS^^l n<=>]^m ^^^}<^ <^]^n GPS ^^1 

^o]B\$\ A]si£ofl ^#*>^ ^1 2om;^l; 

^7] ^] 201^;^l<^l^i ^*tb 7l^^^ ^21. wlJEisl-^ 202 ; 

^7] ^1 202 ^^l<^l^i wliHt!: -^M ^o] 7]^^^ ^ ol>^<^ ^-?-<^l^ 

GPS^^l n^]^]^ 1-^ ^^*>ji, ^7] ^o] 7]^;^^ ^ uIdv^ ;g 

^•^1^ GPS^^l n<^]^^ -y^^ ^l^^S- ^1 203 ^^S. o]^o]^]^ 

s:>^, GPS ^^1 t-flolE^ ^Al ^l^oljA-io^ o]:^^! c^]^. 

[^^^%^ 9] 

^1 8 9X^^^, ^^7] iJr^; 

HDOP(Horizontal Dilution of Precision)<?l ^^^S. sr>^, GPS -^l^l clWlB] 

[^J^l^ 10] 

^1 7 *J-<H1 A^7i ^] 210 

^7] 200 ^^^^ ^3}-, tfltg- o]^^]7} QPS ^^1 c11o1e1o:| ^a] 

91^^ GPS^^l cflolE-l cll^ efls^^ 711^^ o]^^ ^tg- 

<^1^^1^ ^^11- -^l^^m ^^-^S. s^>^. GPS ^^1 cflolE^ ^A] ^i^oijA-^oi 

<^]^^] ^^1 1}-^. 
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111 

^1 7 ^ol^i, ^7] ^1 220 

7l 7]^:^d\]X\o] o]^^]o^ o]^ 7}^ 7]E]9\. n]Mt}^ ^] 222 

^7] ^] 222 ^;^H>H tc^-el-, >a-7l ^ <?i^s:>^ ^3.^] <=>] 

^^]]7} ^^1^ ^ o.^ ^^t}c^ ^7] ^aofl <?1^€ ^#^>^ ^1 223 

^7] ^^ 71 GPS n<^]Ts-]^ 1:^ ^1^^ 9m^}7] y^ys. 

^ 1-^ olJg-^] d^l^ 

l^J^^J- 12] 

^1 11 ^Hl 5Z<^^-1, ^^71 223 ^^^1^; 

^7] >11 222 ^]mL^ ^7l ^^^^^ 7]^7} ^7] o]^ 7} 

^ 7lB] ol^^V.^ ^71 ^ ^^^^ "Sm^V^ ^3<^1 ol-^^l7> ^^1^ ^o_s. ^ 
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GPS ^^1 ^l^oflA-lo^ o]:^^] c^l^ 

13] 

^1 7 ^7] ^1 230 ^^1^ ^^1 c-llolEl^; 

^7] ^S. ^S.Si\- ^£ ^S.^ ^7] v]-^o] ^^^2S. o.^ ^> 

^, GPS ^^1 c-flolBl ^Ai ;^l^«:1lAio^ o]:^^] c^l^ 

2 

^l^(sec). 
^l^(sec). 
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